IN 1.977, a number of patients with soft-tissue sarcomas and previous exposure to phenoxy acids were described (Hardell, 1977) . This clinical observation initiated a case-control study to see if there was a possible relationship between this type of tumour and exposure to various agents, including phenoxy acids. Exposure to phenoxy acids or chlorophenols, which are chemically related, was found to be associated with about a 6-fold increase in risk for soft-tissue sarcomas in this study (Hardell & Sandstrom, 1979) . Most of the cases exposed to phenoxy acids had been exposed to 2,4,5-trichlorophenoxyacetic acid (2,4,5-T) which, like chlorophenols, can be contaminated by polychlorinated dibenzodioxins (PCDDs) and dibenzofurans (PCDFs).
A later case-control study, which included persons who lived in the five southernmost counties of Sweden, indicated about the same increase in risk for soft-tissue sarcomas after exposure to phenoxy acids or chlorophenols (Eriksson et al., 1981) as the first study (from northern Sweden). As part of the study, the exposure to 2,4-dichlorophenoxyacetic acid (2,4-D), 4-chloro-2-methylphenoxyacetic acid (MCPA) and the corresponding phenoxypropionic acids (dichlorprop and mecoprop, respectively) was analysed, and also revealed an increased risk of the same order of magnitude. This is of particular interest, since these latter phenoxy acids are not considered to be contaminated with PCDDs or PCDFs. These phenoxy acids are used primarily in agriculture, but since 1977, when 2,4,5-T was prohibited in Sweden, they have also had increasing use in forestry.
In 1979 a number of men with malignant lymphoma of the histiocytic type (according to Rappaport's classification) and previous exposure to phenoxy acids or chlorophenols were reported (Hardell, 1979) ; thus of the total of 17 men with histiocytic lymphoma, 11 reported such exposure. A matched case-control study was therefore performed, including patients with both Hodgkin's disease and nonHodgkin lymphoma.
MATERIALS AND METHODS
The study was based on the same technique as the case-control studies reported above. The tumour preparations from all the patients were re-examined by two of the authors (Lenner and Lundgren). For Hodgkin's disease, the classification according to Lukes & Butler (1966) Axelson, 1979) .
For the deceased controls, a deviation of up to 5 years from the age of the respective cases was accepted. Owing to the small number of inhabitants in some municipalities, 15 controls were taken from closely adjacent socially and economically similar communities In order to assure the same possibility for occupational exposure for cases and controls, the sick leaves and dates of retirement were checked through the records of the Public Health Insurance Office for all deceased controls, since they might have been out of work for a long period of time before death and therefore have had less probability of exposure. Twenty-one deceased controls who had not been occupationally active up to 5 years before the latest time of work of the respective cases were excluded, and replaced by the control coming nearest in age. For every deceased case the two deceased controls coming nearest in age were then used.
Assessment of exposure. When the sample was analysed, subjects with exposure to phenoxy acids totalling less than one day were considered unexposed. In the case of stump and basal-bark spraying, 2,4-D was used primarily, but 2,4,5-T and picloram were also used. (Lyon, 1975; Greim et al., 1975; NIOSH. 1978; Vainio et al., 1976) Risk ratio (950/,' confidence limits) 6-0 (3-7-9-7).
-NATithout the application of any latentperiod criterion prod-Liced increased risks of the same order of magnitude as in the calculations with latent periods of 5 years. The figures given below were obtained by application of a latent period of 5 years.
Of the cases, 36-1 %, and of the controls, 9-6%, had been exposed to phenoxy acids or chlorophenols. The relative risk of malignant lymphoma from exposure to these chemicals was 6-0 in the matched sample (Table 11) Table IV (1-0) (1-0) exposure to phenoxy acids or chlorophenols is thus unlikely to be explained as confounding by organic solvents.
An analysis was also made after classification of the sample into two groups: Hodgkin's disease and non-Hodgkin lymphoma. No noticeable difference in the excess risk after exposure to phenoxy acids, chlorophenols, or organic solvents could be demonstrated between the two groups.
Other exposure Exposure to other agents is shown in Table VIII . The data were less certain than those on exposure to phenoxy acids, chlorophenols or organic solvents, since obscure questionnaire data were not sup- plemented by telephone, except data on diesel oil mixed with phenoxy acids. Exposure to DDT ana mercury-containing seed dressings co-varied with exposure to phenoxy acids. The same relationship was true for asbestos and glass wool with respect to exposure to chlorophenols. This may possibly explain a certain overrepresentation of these exposures among the cases.
Since blood-fat-lowering drugs of the clofibrate type contain a phenoxy acid derivative the inquiries also included a question about the use of such drugs. However, none of the subjects satisfied the latency criterion defined above for phenoxy acids. This applied to one control.
For the other exposures studied, including tobacco smoking, no significant difference could be demonstrated between cases and controls. (Hoover Fraumeni, 1973) . Other cancers were 2-5 x commoner, in men only, owing largely to soft-tissue sarcoma and hepatobiliary carcinoma. Later on these findings were reproduced in another study demonstrating an increase of non-Hodgkin's lymphoma, together with an excess of squamous-cell skin cancer and soft-tissue sarcoma in patients treated with immunosuppressive drugs (Kinlen et al., 1979) .
Exposure to the strongly toxic dioxin 2,3,7,8-tetrachloro-dibenzo-p-dioxin (TC-DD) has caused thymus involution (Harris et al., 1973 ) and suppression of cellmediated immunity in laboratory animals.
Recently presented studies of the carcinogenicity of 2,4,6-trichlorophenol in mice showed an increased incidence of hepatocellular carcinoma, and in male rats of malignant lymphomas and leukaemias (National Cancer Institute, 1979) .
A relationship between exposure to benzene and leukaemia has long been well known (Delore & Borgomano, 1928; Vigliani & Forni, 1976; Infante et al., 1977) . Different occupational groups exposed to benzene seemed to run an increased risk of malignant lymphoma (Vianna & Polan, 1979) . In a study of the cancer mortality among Swedish chemists, an excess of malignant lymphomas, leukaemias and brain tumours was found (Olin & Ahlbom, 1980) . The material was also analysed for exposure to phenoxy acids and chlorophenols among the cases and controls employed in agriculture or forestry. For exposed individuals in these occupations an RR of 4-1 was obtained by comparison to other occupations without exposure, whereas unexposed individuals within agriculture and forestry presented an RR of 0 9 (Table IX) . If the exposure of the cases was considerably exaggerated and that of the controls highly underestimated, a value far below 10 would have been obtained in the calculation of the RR of the unexposed individuals in agriculture and forestry relative to other occupations outside this domain. The obtained RR of 0 9 indicates no substantial distortion in the observation of exposure among cases and controls in the study (cf. Axelson, 1980) . In summary, this investigation suggests that exposure to organic solvents, chlorophenols and/or phenoxy acids constitutes a risk factor for malignant lymphoma; The inechanism of this is unclear, though a conceivable mode of action may be immunological depression, which is described for dioxins, especially TCDD, or mutagenic effects by phenoxy acids, which were demonstrated in some test systems (Seiler, 1978 (Seiler, , 1979 . This work was supported by grants from the Swedish Work Environment Fund. The authors want to thank Professor Olav Axelson, Linkoping, and Professor Lars-Gunnar Larsson, Umea, for their erncouraging advice and support in the course of the work. The stimulating discussions with Professor Christoffer Rappe, Umea, on all aspects of environmental chemistry have been very helpful to us. We want also to thank Dr Anna-Lena Zakari, who carried out all the interviews. Finally we are grateful to the patients and the members of the general population whose cooperation made this study possible.
